Tumor necrosis factor induces resistance of macrophages to Legionella pneumophila infection.
Legionella pneumophila is an ubiquitous opportunistic intracellular pathogen that replicates readily in thioglycollate-elicited peritoneal macrophages from genetically susceptible A/J mice. Treatment of macrophage cultures in vitro with tumor necrosis factor-alpha (TNF-alpha) induced resistance of the macrophages to infection by Legionella as compared with control macrophages treated with medium alone. Addition of small amounts of monoclonal antibody to TNF-alpha restored susceptibility of the macrophages. Furthermore, antibody to the proinflammatory cytokine interleukin-1 (IL-1) alpha/beta increased resistance, but recombinant IL-1 had little effect. Such decreased susceptibility to Legionella growth in anti-IL-1 antibody-treated cultures corresponded with enhanced levels of TNF-alpha in the supernatants of the treated cells. An antibody to another proinflammatory cytokine with known immunoregulatory properties (i.e., IL-6) had little or no effect on the ability of the macrophages to be infected by Legionella and, furthermore, treatment with recombinant IL-6, similar to recombinant IL-1, did not modify the ability of the cells to be infected in vitro. These results indicate that TNF-alpha is important in controlling L. pneumophila replication, and IL-1 can regulate TNF-alpha levels, affecting susceptibility of macrophages to infection with an intracellular opportunistic pathogen like Legionella.